Glutamine deamidation by cereal-associated lactic acid bacteria.
It was the aim of our work to investigate glutamine deamidation by lactic acid bacteria isolated from cereal fermentations and to elucidate the ecological and technological relevance in baking of the conversion of glutamine to glutamate. Lactobacillus sanfranciscensis and Lact. reuteri were found to display glutaminase activity. The addition of glutamine to modified Man, Rogosa and Sharp medium increased the cell yields of Lact. sanfranciscensis, as well as the production of lactic and acetic acid. The final pH; however, was increased in the glutamine-containing medium. The addition of 47 mmol kg(-1) glutamate to chemically acidified doughs significantly changed the bread flavour. In sourdoughs with enhanced proteolytic activity, strain-dependent production of 27-120 mmol glutamate per kilogram sourdough was observed. Lactobacillus sanfranciscensis and Lact. reuteri converted glutamine into glutamate; this conversion improves the acid tolerance of lactobacilli and significantly influences wheat bread flavour. This paper illustrates the complex interaction of sourdough-lactobacilli with their environment: the flour provides substrates for metabolic activities that enable the lactobacilli to reach higher cell counts, and the produced metabolite may be one of the reasons why the flavour of fermented breads is different to the flavour of chemically acidified breads.